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INDEX
A
Accounting procedures, 43
Action plans, 17, 64

EMS environmental management programs, 90�91
quality-based program, 116�117, 122�123
traditional P2 program, 71

Alternatives for P2 problem, 72
brainstorming, 61
brainwriting, 61�62
bubble-up/bubble-down, 62�63
criteria matrix, 62�63
forced pair analysis, 62�63
generating, 61�62
provocation technique, 62
selecting alternative for implementation, 62�64
selection grid, 62

American Chemistry Council (ACC), 3, 44
Analysis

cost and benefit, 42
forced pair, 17, 62�63, 116
information, 38�39, 105, 114, 115, 127�128
objective gap, 81
Pareto, 57�58, 70, 115
production unit, 115�116
root cause, 17, 59�60, 74�75, 116

Aspect identification, 87
Aspects, 86�87, 97
Assessment

environmental performance, 93�94, 111
need for objective data and analysis, 38�39
P2 opportunities, 41�42
periodic updates, 42, 45, 64, 132�133
program, 44
in traditional P2 program, 70, 71�72
use of checklists, 65�66

Audits
compliance, 82, 95
gap analysis, 81

B
Baldrige criteria, 25
BAT (best available technology), 82
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Benefits of P2, 1, 11�13
continual improvement, 13
enhanced public image, 13
immediate, 27
improved worker safety, 11�12
increased environmental protection, 12
increased productivity, 12
reduced costs, 11, 12
reduced exposure to future liability, 12
resource conservation, 13

Best available technology, 82
Best management practices (BMP), 52
BMP (best management practices), 52
Bottom-up approach, 2, 26, 70, 125
Brainstorming, 17, 61, 72
Brainwriting, 17, 61�62, 116
Bubble-up/bubble-down (forced pair analysis), 17, 62�63, 116

C
Cause-and-effect diagram, 17, 59�60, 75, 116
CD-ROM, 6�7
Change

acceptance of, 27�28, 46, 50
behavioral, 27�28
change management, 28, 46
dealing with, 28�30
facilitating, 30, 50
intra-organizational teams, 50
management of, 28, 50, 56
process changes in EMS, 92

Checklists, 50, 65�66, 67
Cleaner production, 22, 23
Climate Wise, 97
Communication, 29, 74

of EMS policy, 84
external and internal, 84
traditional P2 program, 74

Complexity in P2 program, 29�30
Compliance audits, 82, 95
Conservation, resource, 13, 23, 40
Continual improvement, 13, 37, 67, 93

as core value, 37, 107�108
EMS program, 95�96
management review and, 95�96
Quality model, 107�108, 112�118, 131�132

Continuous improvement, 13
Core business practices, integration of P2 into, 2, 10, 24�26
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Core values, 35�40
corporate responsibility and citizenship, 39, 111
fast response, 39�40, 109
goal of continual improvement, 37, 107�108
interested party-driven P2, 36, 107, 131
leadership, 36-37, 107
long-range outlook, 38
management by fact, 39�40
partnership development, 39, 110�111, 132
quality and prevention, 38
valuing employees, 37, 108�109, 131�132
See also guiding principles

Corporate citizenship and responsibility, 39, 111, 125
Corrective actions, 96, 98
Cost and benefit analysis, 42
Cost of the loss, 56�57

general ledger costs, 56
lost resources, 56�57
management of non-product loss, 57

Costs
compliance, 12
cost allocation systems, 42�43
determining cost of the loss, 56�57
future liability, 12
information updating, 42
operating, 11
savings with EMS programs, 88
tracking with Systems Approach, 53, 56
true, 42, 43
valid product, 43

Cost vs. volume/weight of waste, 58�59
Criteria matrix (selection grid), 17, 62
Customers, 14, 39

D
Decision-making, 17
Design, 109
Design for Environment (DfE), 11, 19, 38, 97
Documentation, 91, 99, 114
Dupont mission statement, 34
Dupont vision statement, 32

E
Eco-efficiency, 22�23
Education, 44, 73, 74

employee, 73, 89�90
public, 29, 44, 74
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EHS (environment, health and safety) management, 101�102
80/20 rule, 16, 57, 59
Embedded goals, 107�108
Emergency preparedness, 96
Employee participation, 26, 39, 116�117, 129�130

award programs, 74
educational training, 73
EMS training and responsibility, 89�90
growth opportunities, 37
valuing, 37, 108�109, 132

EMPs (Environmental Management Programs), 5, 90�91
EMSs. See Environmental management systems
Energy intensity, 22
Environmental accounting, 43
Environmental Accounting Project (EAP), 11
Environmental awareness training, 89�90
Environmental compliance audits, 82, 95
Environmental excellence, 5, 101
Environmental, health and safety (EHS) management, 101�102
Environmental impacts, 86�88, 97�98
Environmentally Preferred Purchasing (EPP), 11
Environmental Management Programs (EMPs), 5, 90�91
Environmental Management Systems: An Implementation Guide for Small and Medium-Sized

Organizations, 87
Environmental management systems (EMSs), 5, 24�25, 79�100

aspects, 86�91
checking and corrective action, 93�94
communication of EMS policy, 84
emergency preparedness, 96
environmental impacts, 86�91
Environmental Management Programs (EMPs), 90�91
environmental policy, 83�84
getting started, 80�83
implementation, 91�94
ISO 14001 format, 24, 79
lessons learned, 96�99
management commitment, 83�84
management review and continual improvement, 95�96
monitoring and measurement, 94�96
objectives and targets, 88�89
operational control, 92�93
planning, 85�91
principles, 79�80, 96
process management, 128�129
process mapping, 80, 81
scope of EMS, 83�84
spill prevention, 96
training and responsibility, 89�90
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Environmental manager, 26
Environmental policy, 83�84
Environmental protection, 12
Environmental Protection Agency

Design for Environment (DfE), 11, 19, 38, 97
Environmental Accounting Project, 19
Environmental Performance Track program, 83
pollution prevention definition, 21

EPA. See Environmental Protection Agency
EPP (environmentally preferred purchasing), 11
Evaluation. See assessment
External partnerships, 39, 110�111

F
Facility Pollution Prevention Guide, 1, 9, 69
Fast response, 39�40, 109, 132
FDA (Food and Drug Administration), 14
Fishbone diagram, 17, 59�60
Food and Drug Administration (FDA), 14
Forced pair analysis (bubble up/bubble down), 17, 62�63, 116

G
Gap analysis audit, 81
Goal setting, 31, 34, 75

continual improvement, 37, 107�108
embedded goals, 107�108
EMS programs, 80�81, 126
Goals statement, 31, 34
Quality model, 126
traditional P2 approach, 126

Green Lights, 97
Green Zia Program, 5, 25, 76, 101, 102
Guiding principles of P2, 36, 106�112, 131�132

EMS programs, 96
quality-based program, 106�112
See also Core values

H
Hierarchical process maps, 41�42, 52�55, 114, 115

I
Impediments to P2 use, 1, 13�15
Implementation, 26, 62�64

customizing for your organization, 121�133
EMS programs, 91�94
quality-based program, 118�119
revised P2 program, 116�117
traditional P2 program, 71�73, 76�77
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Implementation elements
employee participation, 129�130
extent of planning, 121�124
focus on interested parties, 130�131
focus on results, 126�127
goal setting, 126
guiding principles, 131�132
information and analysis, 127�128
leadership, 124�125
P2 program elements, 132�133
process management, 128�129
See also Program elements

Improvement
continual (see Continual improvement)
continuous, 13
incremental, 67, 75, 107
opportunities, 57�58
P2 plan, 112�118

Incremental improvements, 67, 75, 107
Indicators, 35, 94�95
Inertia, 15
Information analysis, 38�39, 105, 114, 115, 127�128

EMS-based program, 127
quality-based program, 127�128
traditional P2 program, 127

Information sharing, 43
Information sources, 19

See also Web Sites
Insurance/risk management, 26
Integrated Environmental Management Systems Implementation Guide, 87
Integration into core business practices, 24�26

environmental management systems, 24�25
insurance/risk management, 26
preventive/predictive maintenance, 25
quality initiatives, 25
safety, 26

Interested party-driven P2, 36, 107, 131
Internal partnerships, 39, 110�111
International Organization for Standardization (ISO), 24
ISO 9000, 25
ISO 14001, 24, 79, 80, 82
ISO (International Organization for Standardization), 24

J
Juran, J. M., 58
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L
Leadership

as corporate citizen, 39
EMS-based program, 124
getting and maintaining top management, 127
as guiding principle, 36�37, 107, 131
management commitment, 37, 46, 93
Quality model, 103, 107, 124�126, 131
tradition P2 program, 124

Lean manufacturing, 10
Learning, 107�108
Legal requirements, 82�83
Long-range outlook, 38
Loss

cost of the loss, 56�57
determining the cost, 56�57
management of non-product, 57
non-product, 56, 57
process, 23, 53
weight vs. cost of loss, 58�59

Low hanging fruit, 63, 72

M
Malcolm Baldrige National Quality Program, 5, 25, 101
Management

leadership commitment, 37, 46, 83�84, 93
program, 17�18
representative in EMS, 85, 99
review by, 95�96
role of, 26, 27, 37
strong guiding team, 29
Systems Approach and, 50
top management support, 40�41, 46, 82, 132�133
See also Leadership

Management by fact, 39�40, 110, 132
Material intensity, 22
Material recyclability, 22, 23
Material safety data sheets (MSDSs), 52�53
Measuring environmental performance, 93�94, 111
Mission statement, 31, 33�34
Monetary metrics, 16
Monitoring P2 performance, 93�96, 111
MSDSs (material safety data sheets), 52�53
Multi-State Working Group (MSWG), 79, 83
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N
National Park Service vision statement, 32
National Pollution Prevention Roundtable, 44
Non-product loss, 53, 56, 57
Non-product use, 53
Nonproprietary knowledge, sharing, 43
Nothing to Waste, 49, 75�76
Nothing to Waste program, 75�76

O
Objective gap analysis, 81
Occupational Safety and Health Administration (OSHA), 97
Olin vision statement, 32
Opportunities

80/20 rule, 57, 59, 115
assessment, 41�42
developing, 115�116
Pareto analysis, 57�58, 115
rank ordering, 58, 115
selecting, 57�59

Options. See alternatives
Organizational waste, 10
Organization image, 15
OSHA (Occupational Safety and Health Administration), 97
Overhead allocation, 43

P
P2 (pollution prevention)

alternative view of, 15�18
benefits of, 11�13
decision-making, 17
definition, 21
as environmental program, 28
evolution of, 9�11
impediments to use of, 13�15
implementation with quality-based program, 118�119
improving P2 plan, 112�118
lessons from past programs, 27�28
maintaining P2 program, 73�74, 117
as mindset, 27
opportunities, 16
planning (see Planning)
problem solving, 17
program elements, 3, 31�47
program evaluation, 44
program management, 17�18
starting P2 efforts, 27
steps in, 15�18
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tools (see Tools)
traditional P2 program, 15

P2 (pollution prevention) assessment, 41�42
hierarchical process maps, 41�42
periodic updates, 42, 45, 64, 132�133
process characterization, 41

P2 Resource Exchange (P2Rx), 11
Pareto analysis, 57�58, 70, 115
Pareto chart, 16, 58
Pareto Principle, 57
Partnership development, 39, 110�111, 132
Planning

action (see Action plans)
EMS program, 85�91, 122
for P2 implementation, 121�124
program, 31�47, 107
Quality model, 122�123
strategic, 103
traditional P2 program, 70, 71�72, 122

Pollution Prevention Act, 21
Pollution Prevention Code of Management Practices, 44
Prevention of pollution, 24, 84
Preventive/predictive maintenance, 25
Preventive procedures, 96, 98
Prioritization tools, 62�63
Problem solving, 17
Process changes and operational control in EMS, 92
Process characterization, 41�42, 51�52, 74
Process loss, 23, 53
Process management, 114, 128�129

EMS program, 128
quality-based program, 128
traditional P2 approach, 128

Process mapping, 9, 16, 51�56, 74
computerized, 53
EMS programs, 80, 81
hierarchical process maps, 41�42, 52�55, 114, 115
maps as templates, 52�53
resource tracking, 53, 55�56
traditional P2 program, 15, 69, 70, 71, 72, 73

Process safety management (PSM), 97
Product durability, 22
Production concerns, 14
Production models, biologically-inspired, 10
Production quality issues, 14
Production unit analysis, 115�116
Productivity, 12
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Program elements, 3, 40�46, 132�133
cost allocation system, 42�43
opportunity assessment, 41�42
other elements, 44�45
periodic P2 assessments, 42�43, 132�133
process characterization, 41, 132�133
program evaluations, 44, 132�133
technology transfer, 43
top management support, 40�41, 132�133
See also Implementation elements

Program management, 17�18
Program planning, 31�47

core values, 35�40
corporate responsibility and citizenship, 39, 111
designing quality and prevention together, 38
fast response, 39�40
indicators, 35
interested party-driven P2, 36, 107
leadership, 36�37
long-range outlook, 38
management by fact, 39�40
mission statements, 31, 33�34
partnership development, 39
planning, 31�35
statement of goals, 31, 34
valuing employees, 37, 108�109, 131�132
vision statements, 31, 32�33

Project XL (eXcellence and Leadership), 97
Proper treatment, 21
Provocation technique, 62
Public image, 13, 15
Public outreach, 29, 44, 74
public responsibility and citizenship, 39, 111, 125

Q
Quality initiatives, 25
Quality model, 5�6, 26, 38, 44, 101�119, 122�124

action plans, 116�117, 122�123
Green Zia program, 101, 102
guiding principles, 106�112, 131�132

continual improvement and learning, 107�108, 131�132
efficient product, service and process design, 109
fast response, 109, 132
interested party-driven P2, 107, 131
leadership, 107, 131
long-range view, 109�110
management by fact, 110, 131�132
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partnership development, 110, 132
valuing employees, 108�109, 131�132

implementation, 116�117, 118�119, 124
improving the P2 plan, 112�118

developing opportunities, 115�116
implementing revised plan, 116�117
maintaining the program, 117
planning and development, 112�114

Malcolm Baldrige National Quality Award, 101
measuring progress, 117�118
model criteria, 102�106

employee involvement, 104
information analysis, 105
interested party involvement, 103�104
leadership, 103
process management, 104
results, 105
strategic planning, 103

public responsibility and citizenship, 111
strategic planning, 103
to implement P2, 118�119

Quick wins, 63, 72, 115

R
Rank ordering, 16, 58, 115
Recycling, 21, 22, 23
Registration of EMS, 91
Regulators, 39
Regulatory compliance, 9�10, 35
Regulatory issues as impediment to P2 use, 14
Regulatory permit monitoring, 95
Requirements for success, 27�28
Resource accounting, 55, 128
Resource conservation, 13, 23, 40
Resource Conservation and Recovery Act, 40
Response time, 40, 109, 132
Responsible Care Program, 3, 44, 97
Results focus, 111

EMS-based program, 126
Quality model, 126�127
traditional P2 program, 126

Reviews of P2 programs, 44, 95�96
Risk management, 26
Root cause analysis, 17, 59�60, 74�75, 116

cause and effect diagram, 59�60, 75
80/20 rule, 59, 115
fishbone diagram, 59�60
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S
Safe disposal, 21
Safety, worker, 11�12, 26
Selection grid (criteria matrix), 17, 62
Service intensity, 22
Six sigma, 24
Small organizations, 75�76, 87
SOP (Standard operating procedure), 52
Source reduction, 21
Specifications, 14
Spill prevention, 96
Stakeholders, 71
Standard operating procedure (SOP), 52
State mandated P2 planning, 10, 26
Statement of goals, 31, 34
Strategic needs and P2, 28
Strategic planning, 103
Suppliers, 39
Support from top management, 40�41, 46, 82, 132�133
Sustainable development, 2, 23�24

use of indicators, 35
Sustainable use of renewable resources, 22
Systematic approach, 87
Systems Approach, 3, 49�50

combining with traditional approach, 74�75
Systems Approach tools, 3�5, 49�64

action planning, 64
determining the cost of the lost, 56�57
generating alternatives, 61�62
process mapping, 51�56
root cause analysis, 59�60
selecting an alternative for implementation, 62�64

T
Targets of EMS, 88�89, 90, 98
Team approach, 26, 29, 50

EMS organizational teams, 85�86
multi-functional, 26

Technical expertise, 15
Technology transfer, 43
The Natural Step, 32
Time available, 15
Timing of P2 efforts, 27
Tools, 49�68

checklists, 65
Systems Approach, 3�5, 49�64

action planning, 64
determining the cost of the lost, 56�57
generating alternatives, 61�62
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process mapping, 51�56
root cause analysis, 59�60
selecting an alternative for implementation, 62�64

using P2 tools, 49, 66
Top-down approach, 2, 26, 70
Top management

management representative in EMS, 85, 99
support by, 40�41, 46, 82, 132�133

Total Quality Management (TQM), 25
Toxic emissions, 22
Toxic materials, substitutes for, 93
TQM (Total Quality Management), 25
Trade associations, 39
Traditional P2 program, 4�5, 69�77

combining with Systems Approach, 74�75
communication, 74
establishing P2 program, 70
maintaining the P2 program, 73�74

educational training, 73
integration into other P2 initiatives, 73

other implementation approaches, 76�77
planning, 70, 71�72, 123
process maps, 15, 69, 70, 71, 72, 73
program implementation, 71�73
top-down focus, 70
very small organizations, 75�76, 87
writing P2 program plan, 71

Traditional program, process management, 128
Training

EMS, 89, 99
environmental awareness, 89

U
Union Carbide mission statement, 33�34
U.S. Air Force Compliance Through Pollution Prevention, 12
USPS vision statement, 33

V
Valid product costs, 43
Valuing employees, 37, 108�109, 131�132
Very small organizations, 75�76, 87
Vision statements, 31, 32�33
VOC (volatile organic chemical), 14
Volume of waste vs. cost, 58�59

W
War on waste, 25
Washington State, 83
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Waste management hierarchy, 21
Waste Minimization Opportunity Assessment Manual, 1, 9, 69
WBCSD (World Business Council for Sustainable Development), 22
Web Sites

American Chemistry Council�s Responsible Care, 47
ANSI-RAB information on registration, registrars, training and consulting, 100
Baldrige Quality Award Program, 119
Environmental Management System Demonstration Project, 100
Environmental Management System Primer for Federal Facilities, 100
EPA, 30
EPA Design for Environment, 19
EPA Environmental Accounting Project, 19
EPA Environmentally Preferable Purchasing (EPP), 100
EPA Environmental Performance Track, 100
EPA EPP Program, 19
EPA listing of State P2 programs, 30
EPA P2 Programs and Initiatives, 19
EPA Resource Exchange (P2Rx), 19
EPA Sustainable Industry, 19
Federal Register, 100
Green Zia manual, 47
Green Zia Program Information, 119
Maintenance Technology, 30
Mass environmental excellence paper, 47
MOEA�s EPP, 100
Multi-State Working Group, 100
NIST Baldrige, 30
NIST MEP, 19
Nothing to Waste Manual, 67, 77
NPPR, 19
NPPR Position Paper on Facility Planning, 47
OSHA, 30
SBDC, 19
State P2 Programs, 19
Sustainable Measures, 47
Systems Approach tools, 119
United Nations, 30
World Business Council for Sustainable Development, 30

Weight vs. cost of loss, 58�59
Worker involvement, 26
Worker safety, 11�12, 26
Working capital, 75
World Business Council for Sustainable Development (WBCSD), 22
World Commission on Environment and Development, 23

Z
Zero waste/zero emission, 10, 23�24, 37, 102, 117�118
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